Structural characteristics of compounds that modulate P-glycoprotein-associated multidrug resistance.
Multidrug resistance is mediated by a membrane-bound protein, P-gp, that functions as an energy dependent efflux system to reduce the intracellular concentration of anticancer drugs by binding to these drugs and actively exporting them from the cell. Compounds that interact with P-gp and compete with anticancer drug binding modulate the degree of drug resistance and therefore enhance the cytotoxicity of anticancer drugs against the resistant cell. Effective modulators share certain physical and chemical properties including octanol/water partitioning and molecular size, but the physical properties of size and shape seem to correlate best with modulator effectiveness. Using a photoactivatable analog of vinblastine as a probe, together with a semi-synthetic series of structurally homologous reserpine and yohimbine analogs, the need for two planar aromatic domains and a basic nitrogen atom was established within the structural context of these compounds. The use of three-dimensional comparisons was extended to examine important structural features in other modulator types such as the condensed-ring aromatics. This approach indicates that structural similarities between different classes of compounds are present in compounds recognized by the MDR phenotype. These studies emphasize the importance of a ligand-receptor relationship for modulators of MDR, and begin to define the P-gp-binding pharmacophore. It is likely that this approach will be useful in directing the de novo synthesis of compounds that modulate MDR and help to further define the requirements for molecular recognition by this system.